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^-EPA 
POTENTIAL HAZARDOUS WASTE SITE 

PRELIMINARY ASSESSMENT 
PART 1 • SITE INFORMATION AND ASSESSMENT 

UOENTIFICATION 
Oi tTAU 

IL 
02 snc Nuuatn 
3890008946 

N. SITE NAME AND LOCATION 

V •?* • * * * * ' ^ ' -TTr r ' ^ -~ / - r ; r Argonne Nat j onal 
Labo ra to ry -n i i no i s (ANL-lE) Unnned 
H n l d i n g R a ^ i n at. .Spwagp Trpatmpnt . P l a n t 

02 smcfi. noun NO. on s^onc LOCATION ocNTviER 

9700 South Cass Avenue 
03 O T * 

Argonne 
04S1ATE 

IL 
Oft zr coot 

60439 
Oe COUNTY 

DuPage 

07COOMT 

coot 

043 

vioe COK 
o & t 

13 
OtCOWONATtS iATmiOE 

4L°J£.'-28.0:' J 
LONCauOE 

.8_Zt5_8'J_^J' 
l O O W e C T O W S T O K T I W w i n i i r»» 

* From 1-55 turn south on Cass Ave. and then west onto the 
Northgate entrance road to ANL. The Unlined Holding Basin is 500 feet north of Bluff 
Road and 800 feet east of Railroad Drive at the ANL Sewage Treatment Plant. 

Mi. RESPONSIBLE PARTIES 

oiowMeiiK* 
U.S. Department of Energy (DOE-CH) 

OlSTKETlhiMH 

9800 South Cass Avenue 
ojarv 
Argonne 

04 STATE 

IL 
OS I T COM 

60439 
Oft T E U H ^ N E NUMBER 

(3121972-2271 
07 OTERATOn f • 

Argonne National Laboratory 

Oft STREET I 

9700 South Cass Avenue 
OftClTV ° 

Argonne 

<0 STATE 

IL 
nwcooE 

60439 

\ 2 TElEHONE NUMBER 

'312' 972-3998 
Aubrey Smith 
E n v i r ^ g m p l v 

lance ^ce^ >3Trrt Of owN£»*s«'"ic*.c.»..j . - ^ 
CA.PWVATE »B.FEDERAL. D e p a r t m e n t o f E n e r g y 

D F . OTHER 

O C. STATE DO.COUNTY D E. MUNICIPAL 

O G . UNKNOWN 

14 OWNEaOPERATOR NOTlFCATON ON FILE «Ci>w>MMiw«/,l 

D A RCRA 3001 DATE RECEIVED:. 
MOST** Xtas t l . A 

D B UNCONTROLL£DWASTESITEiC««a»iM« OA.TERECEIVED.. 
H0M1*< [W< t I A A 

IC NONE 

IV. CHARACTERIZATION OF POTENTIAL HAZARD 

01 ON SITE INSPECTOR 

K VES DATE. 
O N O 

1/13/88 
b O ^ l n OAT VIAA 

^ y fCnta aa mm aofrifi 

^ A EPA D B EPA CONTRACTOR ^ C STATE 
G E . LOCAL HEALTH OFFCIAL O F . OTHER 

D D. OTHER CONTRACTOR 

CONTRACTOR NAME(S| 

02 SITE STATUStCA..-! w . , 

K)*^. ACTIVE D B H A C T I V E D C UNKNOWN 

03 YEARS Of OCERATON 

1950 OUNKNOWN 
MO«.»>C>I*/< fMO*)0 V IA^ 

04otsc«.PTONOfsoB5TANCESPoss«.Y„,ESENT.KNowH.oRÂc£D j^,^-5 3.j^g ^as radi0isotopcs (plutonium, 
cesium, stront ium, uranium and t r i t i um) residual so i l contamination from holding ANL 
wastewater. I t is normally a dry unlined holding basin which on an emergency basis 
receives water from Sewage Treatment Plant lab tanks. 
ojD€sci«.TioNOfroTENT.Â MA2AROTOENv«ONU£NTAN£voRwui>TONPotential fo r radi01 sotopes in groundwater 
and dr inking water from dolomite aquifer we l ls . I t presents a potent ia l fo r 
contamination of ANL potable water. 

V. PRIORITY ASSESSMENT 

Otr««lOmTYFOR»<Sf>ECTK>l«C~a.~> » > ^ « . . » . » . . 

O A . H i G H O B MEDIUM 

averts Willi * !• I . • W ^ k r t J - O M C V 

fee. LOW 
*amm»^m^amai* u 

O D.NONE 
pma^mmii 

m* m^aimmm.'aai 

»0 mmafmm9mmmmm^ea0»^^>mt 

VL INFORMATION AVAILABLE FROM 

01 CONTACT 

Barry F r i t z 
02 Of I. -DOE-CH, 
Operational & Envir. Safety Division 

03 TeL£P»ONl NyMBtf . 

•312'972-2271 
04 PERSON R E S P O N S I B U f OR ASSESSMENT 

C. L. Cheever 

Oi AOENCT 

DOE 

0« O A O A M ^ A T O N 

ANL-IL 

07 TELEPHONE Ni.>MBC« 

'312» 972-3311 

o t DATE 

3 ,24 , 88 

CPAfoftuzoro i2 i r e i | 

EPA Region 5 Records Ctr. 

341945 



S-EPA 
POTENTIAL HAZARDOUS WASTE SITE 

PREUMINARY A^ESSMENT 
PART 2 • WASTE INFORMATION 

L DENTIFICATION 

01 STATE 

IL 
=1 0 2 S n ( N U M K I « 

3890008946 1 

n. WASTE STATES. OUANTITieS. AWO CMAIUCTEWSTICS 
OtrMVSCAi. STATES 

u A SOLO : t SCUMMY 
c • PO«»acN.rMEs X * u o u o 
U C SUIOCE t . C C A S 

LTD. OTHER 

• 1 WASTC OUANTn V AT snc 

IONS. 

cuacvANos. 

MO.oronuMS . 

M WASTC OMMACTCIMTCSlC*M.«<MiM*^( 

C A I O W C 
t iBCOMROSWf 
|aCC HAOtOACTivE 
CI O PERSISTENT 

I.C soiuaa 
ClFMFCCTKXJS 
C f i r i A M M A a u 
O N UMT A B U 

1^ I MGNLY WOLATIIJE 
D J . C t f t O S I V t 
U K REACTIVC 
Q L WCOMPATMcC 
O M NOT A^PUCABlE 

M. WASTE TYPE 

CATCCOfW 

SLU 

R a d i n a r t i v i t y i n wa<;tp wat.pr 
•UWTANCCNAMC 

SLUOGE 

Ot OflOSS AMOUNT 02 UMT o r MEASURE OSCOMMCNTS 

OLW OCV WASTE 

SOL SOLVENTS 

PSO PESTCIDES 

OCC OTHER O R C A N K : CHEMICALS 

IOC MORCAMC CHEMCALS 

ACD ACM3S 

BAS BASES 

MES HEAVY METALS 

I V . H A Z A R D O U S S U B S T A N C E S A»» f»m» .» .mm, * . ^ . . - f , sm^C*^a , ^ - *m» 

T 01 CAlCGORv OltUa&TANCCNAME OICASNUMWR 04 STORACC«OPOSAi. METHOD OSCONCCNTRATON Oft MEASURE Of 
CONCCNTRATON 

MES Plutonium 7440-07-5 Jnlined holding basin 272 PCi/qram 
J1£S_ Cesium-137 999 Jnlined holding basin 49.6 pCi/qram 
•MES Strontium-90 999 Jnlined holding basin 8.5 pGi/grflm 

ML UraniuTn 999 Jnlined holding basin 23.4 IT. i/gram 
PC i /gram MES Tritium 10028-17-8 Jnlined holding basin Unknown 

V. FEEDSTOCKS i w 

CATEGORY Ot FEEDSTOCK NAME 02 CAS NUMBER CATECORV OtFEEDSTOCANAME 02CASNUMMK 

FDS FDS 

FOS FOS 

FOS FOS 

FDS FOS 

V L S O U R C E S O F I N F O R M A T I O N <c -a X * « • 9 . •<•*< *—* 

(24) Environmental Radioactivity at ANL, 1958 (ANL-6047) pg. 35 
(25) Environmental Radioactivity at ANL, 1959 (ANL-6282) pgs. 31, 32, 38, 40, 41 
(26) Environmental Radioactivity at ANL, 1960-61 (ANL-6736) pgs. 41, 42, 45, 46. 
(27) 1985 Annual Site Environmental Report for ANL (ANL-86-13) pgs. 37, 38, 39. 
(6) Site Plan (ANL map) 3-15-84 revision 

(7) ANL map with PA legend and locations. 



^EPA 
POTENTIAL HAZARDOUS WASTE SITE 

PRELIMINARY ASSESSMENT 
PART i ' OESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS 

L lOENTtFICATION 
01 STATE 

IL 
01 snc NUMBER 

38900Q894fi 

K. HAZAflOOUS CONDITIONS AND MCIOENTS 

0 1 L X A Q R O U N O W A T E R CONTAMMATON 
03 POPULATION POTENTIALLV AFFECTED . 33,000 

0 2 O OBSERVED (DATE 
04 NARRATIVE OESCftPTON 

f^ POTENTIAL O ALLEGED 

SEE CONTINUATION SHEET 

O t O B SURFACE WATER CONTAMMATON 
03 POPULATION POTENTIALLV AFFECTED. _ 

0?O0eSERVE0(0ATE 
04 NARRATIVE OESCRIPTION 

QPOTENTVa OALLECED 

Ot O^C CONTAMINATION OF AIR 3 ! 
03 POPULATION POTENTIALLY AFFECTED m^ 02L!OBSERVEO(0ATE 

04 NARRATIVE DESCnPTON 

Potential for low level tritium water vapor or dust from soil 

S POTENTUL OALLECED 

01 O D FIRE'EXPLOSIVE CONOaONS 
03 POPULATION POTENTIALLY AFFECTED 

02 r; OBSERVED IDATE 
04 NARRATIVE OESCRIPTION 

C POTENTIAL OALLECED 

01 l2(E DIRECT CONTACT 
03 POPULATION POTENTIALLY AFFECTED 

02 :_• OBSERVED (DATE 
04 NARRATIVE DESCRlPTON 

vX POTENTIAL (J AUJECED 

Ot 5{ F. CONTAMINATION Of SOIL 
03 AREA POTENTIALLV AFFECTED 

02K:O6S£RVEDlDATE 
04 NARRATIVE (}ESCRIPTlON 

iqh9 C POTENTIAL OALLECED 

Soil in the holding basin is contaminated with' plutonium, cesium-137, strontium-90, 
uranium and tritium isotopes. 

O t X C ORlNMNGW<.TEnCONTAMINATION .30 r^n.n. 
03 POPOLATKJN POTENTIALLY AFFECTED J J , U U U 

02 . j OBSERVED IDATE 
04 NARRATIVE DESCRIPTION 

tg'POTENTWa. ALLEGED 

SEE CONTINUATION SHEET 

01 O H. *VORK£R EXPOSURE/ruuRY 
03 WORKERS POTENTIALLY AFFECTED; 

0 2 0 OBSERVED (DATE 
04 NARRATIVE DESCRtfOON 

OPOTENTVy. O ALLEGED 

01 O l POPULATIONEXPosune/iKjuRY 
03 POPULATION POTENTiAU.Y AFFECTED 

02aOeSEIWE0(0AT£ 
04 NARRATIVE DtSCfWTON 

OrOTENTlAL D ALLEGED 

tPAro««?oro 12(7 e<i 



CONTINUATION SHEET 

Part 3 - Description of Hazardous Conditions and Incidents 

ANL-IL IL 3890008946 

Unlined Holding Basin at Sewage Treatment Plant 

Groundwater Contamination: 

The potential for groundwater contamination exists. Groundwater in some of 
the ANL-IL facility is in the perched condition because of the relative 
impermeability of the underlying silty clay. This clay can restrict downward 
water flow and create a lateral perched water flow condition. The groundwater 
pattern in the area would probably follow the area topography, flowing 
southeasterly toward the Des Plaines River. Contaminated water may percolate 
downward into the perched groundwater and migrate in a southeasterly direction 
offsite. (Ref. (5) p. 2.) 

Population = 3,000 employees + 30,000 residents within 3 miles and north of 
the river. 

Drinking Water Contamination; 

In the vicinity of ANL-IL, only subsurface water (from both shallow and deep 
aquifers) and Lake Michigan water are used for drinking purposes. The 
potential for contamination of groundwater used for drinking purposes does 
exist. Two principal aquifers are used as water supplies in the vicinity of 
ANL-IL. The upper aquifer is the Niagaran-Alexandrian dolomite which is about 
200 ft. thick in the ANL-IL area and has a piezometric surface between 50 and 
100 ft. below the ground surface. The lower aquifer is the Galesville 
sandstone which lies between 490 and 1,500 ft. below the surface. Maquoketa 
Shale separates the aquifers and retards hydraulic connection between the 
aquifers. 

The four domestic water wells currently in use at ANL-IL are about 300 ft. 
deep in the the Niagaran dolomite. Three wells are northwest of the site. 
The nearest well is approximately 1,000 ft. north of the site. Samples from 
the nearest drinking water well have shown levels of tritium about 1% of the 
U. S. EPA drinking water standard. Together, the four wells serve the more 
than 3,000 employees at the ANL-IL facility. 

Population = 3,000 employees + 30,000 residents within 3 miles and north of 
the Des Plaines River. 

(Ref. (1) p. 8, 12, Ref. (2) p. 6, Ref. (5) p. 1-2.) 



^^B'A 
POTENTIAL HAZARDOUS WASTE SITE 

PRELIMINARY ASSESSMENT 
PART 3 • OESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS 

L lOENTIFICATION 
ot STATE 02 snc NUMBER 

3890QQ8946 
N. HAZARDOUS CONOmONS AND MCIDENTS 
Ol ; J DAMAGE TO FLORA 
0< riAIOIATIVE DESCRIPTION 

02 Q OBSERVED (DATE. .J a POTENTIAL 

01 ' : K. OATvtAGE TO FAUNA 
04 NArtnATIVE OESCRIPTION tmct,*, .»~»iu m f < - w i 

02 O OBSERVED (DATE: . ) O POTENTIAL 

01 L: I. CONTAMINATION OF FOOD CHAM 
04 NWIHAIIVEDESCRIPTION 

02 O OBSERVED (DATE: . ) O POTENTIAL 

OALLECED 

O ALLEGED 

OALLECED 

01 O M. UNSTABLE CONTAMMENT OF WASTES 
iXi m imtati'mammieI,ii*i»ii»ln| mumat 

03 POPULATON POTENTIALLY AFFECTED: 

02 O OBSERVED (DATE 

04 NARRATIVE DESCRIPTION 

. ) Q POTENTIAL OALLECED 

01 { . N. DAMAGE TO OFFSITE PROPERTY 
04 NAURATIVE DESCniPTION 

02 O OBSERVED (DATE: .) O POTENTIAL O ALLEGED 

01 : ; O. CONTAMINATION OF SEWERS. STORM DRAINS. WWTPs 02 O OBSERVED (DATE: 
I.-* NATif'ATIVE DESCRIPTION 

. ) O POTENTIAL OALLECED 

01 ; i P ILLEGALAJNAUTHORIZeODUMPING 
C4 HAPilTATIve DESCRIPTION 

02 O OBSERVED {DATE: . I O POTENTIAL OALLECED 

OS tr.:-jCniP(K>N OF A N Y OTHER K N O W N . POTENTIAL. OR ALLEGED HAZARDS 

m. JOiAL POPULATION POTENTIALLY AFFECTED: SFF CONTINUATION SHLLI 
IV. i:0..».VEHTS 

The unlined holding basin'has only been used on rare occasions (less than annual) 
for holdup of wastewater from the ANL Lab Sewer System concrete holding tanks. 

V. •- ' J ' t l d i o OF INFORMATION (C<.•<..i«..i...»<.i.• « ii.'.<'.i t>.vw.»..<,i.i.<.i><>.»i 

SEE CONTINUATION 'SHEET 

•••• i : ' ( / m i 



CONTINUATION SHEET 

Part 3 - Description of Hazardous Conditions and Incidents 

ANL-IL IL 3890008946 

Unlined Holding Basin at Sewage Treatment Plant 

Total Population Potentially Affected: 

33,000 (3,000 employees + 30,000 residents within 3 miles and north of the Des 
Plaines River.) (Ref. (1) p. 8.) 

Sources of Information: 

(1) 1986 Annual Site Environmental Report for Argonne National Laboratory 
(Report #ANL-87-9). 

(5) ANL-IL Intra-laboratory memo to N. W. Golchert from S. Y. Tsai; Subject: 
Groundwater Monitoring Plan for the 317-319 Area; September 17, 1985. 

(6) Site Plan (ANL map), January 9, 1986. 

(7) ANL map with PA legend and locations, April 1988. 

(24) Environmental Radioactivity at ANL, 1958 (ANL-6047) pg. 35 

(25) Environmental Radioactivity at ANL, 1959 (ANL-6282) pgs. 31, 32, 38, 40, 

41. 

(26) Environmental Radioactivity at ANL, 1960-61 (ANL-6736) pgs. 41 , 42, 45, 
46. 

(27) 1985 Annual Site Environmental Report for ANL (ANL-86-13) pgs. 37, 38, 
39. 
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Summary Report for Preliminary Assessment of the ANL-IL 

Unlined Holding Basin at Sewage Treatment Plant 

4/13/88 

The Unlined Holding Basin at the ANL Sewage Treatment Plant has been contamin
ated by the holdup of radioactive wastewater pending processing. Samples from 
the nearest drinking water well have shown levels of tritium about 1% of the 
EPA drinking water standard. 

Recommendations: (1) Sample the soil in the basin to assess the depth of 
radioactivity and the presence of toxic chemicals for 
subsequent removal action. 

(2) Complete a Site Inspection (SI). 

(3) Following evaluation, remove significant residual 
radioactive contaminants and ship the contaminated soil 
to a radioactive waste disposal site. 
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Since both alplia and be ta a c t i v i t i e s f rom was t e v/jiter w e r e founcl in Saw-
ini l l Cree ls , i n c r e a s e s in tlie Des P l a i n e s R ive r f rom th is s o u r c e sliouUl 
be found in both ly^ies of ac t iv i ty . T h i s is addi t ional ev idence tha t the be ta 
a c t i v i t i e s in the R i v e r w e r e due to fa l lout . As was the s i t u a t i o n with 
Des P l a i n e s R i v e r w a t e r , Sawmil l C r e e k w a t e r is a p p a r e n t l y suf f ic ient ly 
d i lu ted so tliat the C r e e k h a s a neg l ig ib le effect on the r a d i o a c t i v i t y of the 
Des P l a i n e s R i v e r bed. 

TABLE XVII 

NONVOLATILE RADIOACTIVITY IN 
BOTTOM SILT FROM PONDS ON 

ANL SITE, 1958 

Month 

April 

May 

July 

November 

Average 

No. of 
Samples 

4 
3 

3 

4 
3 

4 
3 

Alpha 
Activity 
(MMc/g) 

Max. 

891* 
3lb 

51 

462* 
22b 

1070* 
68b 

Avg. 

243 
27b 

37 

132 
2lb 

297 
39b 

187 
32b 

Beta 
Activity 
(Aific/g) 

Max. 

1217a 
74b 

68 

798^ 
86b 

2002^ 
102b 

Avg. 

355 
67b 

63 

256 
75b 

561 
80b 

325 
7lb 

a Storage lagoon for contaminated waste water , 

b Excluding the s torage lagoon. 

t r a t i o n s of n a t u r a l a c t i v i t y , and t h e s e r e s u l t s 
o the r s a m p l e s f r o m the ANL ponds con ta ined 
be ta a c t i v i t i e s s i m i l a r to t hose found e a r l i e r , 
n o r m a l , whi le a few of the s a m p l e s con ta ined 
p r o d u c t fa l lout . 

To ta l a c t i v i t i e s in 
bo t tom s i l t f r o m ponds on 
the ANL s i te a r e g iven in 
Table XVII. The s t o r a g e 
lagoon for c o n t a m i n a t e d 
was te w a t e r c o n t a i n e d a p 
p r o x i m a t e l y 10 to 40 t i m e s 
the n o r m a l a l p h a and b e t a 
a c t i v i t i e s found in bo t tom 
s i l t . The a c t i v e n u c l i d e s 
found in t h e s e s a m p l e s 
w e r e the sanne a s t h o s e 
found in w a t e r f r o m th i s 
lagoon (see Sec t ion C - 2 ) . 
The s h o r t e r - l i v e d f i s s i o n 
p r o d u c t s p r e d o m i n a n t in 
fallout (e .g . , S r^^ Ce^^ \ 
Zr-Nb^^) w e r e a b s e n t o r 
p r e s e n t in m u c h s m a l l e r 
c o n c e n t r a t i o n s than the 
long- l ived f i s s i o n p r o d u c t s . 
One of the ponds on the s i te 
con ta ined a b n o r m a l c o n c e n -

will be d i s c u s s e d be low. All 
c o n c e n t r a t i o n s of a lpha and 

All a lpha a c t i v i t i e s w e r e 
25 to 50 jLtjUCjB/1 of f i s s i o n 

The a lpha a c t i v i t i e s in bot tom s i l t f rom lal<;es and s t r e a m s n e a r 
ANL (Tab les XVIII and XIX) w e r e n o r m a l for each p a r t i c u l a r body of w a t e r . 
The a v e r a g e be t a a c t i v i t i e s w e r e about 40 /ijuc/g h i g h e r than found in o t h e r 
y e a r s , due to h igh c o n c e n t r a t i o n s of fal lout ac t iv i ty in a l a r g e f r a c t i o n of 
the s a m p l e s . Since a l l s a m p l e s w e r e co l l ec ted du r ing p e r i o d s of r e l a t i v e l y 
high fa l lout , the a v e r a g e be ta ac t iv i ty i s a b n o r m a l l y high. The Ju ly s a m p l e 
f r o m McGinn i s Slough (240 \ i \ ic/g) con ta ined the second h i g h e s t c o n c e n t r a 
t ion of be t a a c t i v i t y found this far off the L a b o r a t o r y s i t e . The h ighes t s a m 
p l e , c o l l e c t e d in Augus t , 1952, f r om the Des P l a i n e s R i v e r be low the ANL 
s i t e , con ta ined 248/i jUc/g. The high s a m p l e s co l l ec t ed in 1958, a l l d e c a y e d 
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D i f f e r e n c e s b e t w e e n s a m p l e s c o l l e c t e d on the s a m e day f r o m both l o c a t i o n s , 
such as w e r e found on J a n u a r y 28 and M a r c h 13, w e r e due to d i f f e r e n c e s in 
the amount of fa l lout a c t i v i t y . Usua l ly the s a m p l e s c o l l e c t e d u p s t r e a m f rom 
the mou th of S a w m i l l C r e e k w e r e h i g h e r , and t h i s is r e f l e c t e d in the a v e r a g e s . 
The a v e r a g e v a l u e s , about 70 fx/ic/l, w e r e about two t i m e s g r e a t e r t han in 
the p a s t s e v e r a l y e a r s as a r e s u l t of the r e l a t i v e l y l a r g e a m o u n t of fa l lout 
d u r i n g the f i r s t p a r t of 1959- The Sr^° content of the R i v e r at bo th l o c a t i o n s 
d e c r e a s e d f r o m 3.6 J^/ic/l in F e b r u a r y to about 1 / i p c / l in D e c e m b e r ; d u r i n g 
the s a m e p e r i o d the Sr®' con ten t d e c r e a s e d f r o m 68 J^^c/l to l e s s than 
1 /Lijuc/l. The Cs^^^ c o n c e n t r a t i o n s w e r e about the s a m e in the Des P l a i n e s 
R i v e r a s in S a w m i l l C r e e k above the s i t e . 

The r e s u l t s ind ica te that the ac t i v i t y in S a w m i l l C r e e k did 
not i n c r e a s e the ac t i v i t y in the Des P l a i n e s R i v e r to any s ign i f i can t d e g r e e . 
T h i s is r e a s o n a b l e in v iew of the l a r g e d i lu t ion of S a w m i l l C r e e k w a t e r by 
the m u c h g r e a t e r vo lume of w a t e r in the R i v e r . 

3. O the r W a t e r s 

The to ta l a c t i v i t i e s in w a t e r s a m p l e s c o l l e c t e d f r o m ponds 
on the ANL s i t e a r e given in Tab le XI. The a v e r a g e a l p h a a c t i v i t y in the 
n a t u r a l p o n d s , 2.4 \i\iQ./\, was n o r m a l and s i m i l a r to p r e v i o u s y e a r l y a v e r 
a g e s . The two h i g h e s t a lpha a c t i v i t i e s in t h i s g roup of s a m p l e s , 5.9 and 
3.5 / i / ic / l , w e r e ob ta ined in S e p t e m b e r and D e c e m b e r f r o m the s a m e pond 
( loca t ion I I G in F i g u r e 9)- T h e s e r e s u l t s a r e u n u s u a l in t ha t m o r e t h a n 
75% of the s u r f a c e w a t e r s a m p l e s c o l l e c t e d in the Ch icago a r e a c o n t a i n e d 
l e s s t han 3 /Li/ic/l. About 90% of the a lpha ac t i v i t y in the two s a m p l e s f r o m 
the pond at I I G was due to u r a n i u m . This is a l s o a b n o r m a l s i n c e u r a n i u m 
a c c o u n t s for 50 to 75% of the to ta l a c t i v i t y in o r d i n a r y s u r f a c e w a t e r . P l u 
t o n i u m and t h o r i u m w e r e not d e t e c t e d in t h e s e s a m p l e s ; the to ta l b e t a 
a c t i v i t i e s w e r e n o r m a l and s e v e r a l t i m e s g r e a t e r t h a n the a l p h a a c t i v i t i e s . 
The r e a s o n for th i s s m a l l i n c r e a s e in u r a n i u m con ten t is not known at 
p r e s e n t , but i s be ing i n v e s t i g a t e d . C o n t a m i n a t i o n by ANL o p e r a t i o n s is 
p o s s i b l e but u n l i k e l y . The s a m p l e s c o l l e c t e d f r o m th i s pond in A p r i l and 
May c o n t a i n e d n o r m a l a m o u n t s of both a lpha ac t i v i t y and u r a n i u m , a p p r o x i 
m a t e l y 2 fijLica/l and 1.3 \i\iQ.\i/\. 

ek. 

The h i g h e s t a lpha a c t i v i t i e s in the ANL ponds w e r e found 
in w a t e r f r o m a pond u s e d o c c a s i o n a l l y to s t o r e c o n t a m i n a t e d w a s t e w a t e r . 
As shown in the t a b l e , s o m e of the s a m p l e s f r o m th i s pond c o n t a i n e d a l p h a 
a c t i v i t i e s t h r e e to five t i m e s h i g h e r than in n o r m a l s u r f a c e w a t e r . About 
t h r e e - q u a r t e r s of t h i s a c t i v i t y was due to u r a n i u m and p l u t o n i u m . F o r 
e x a m p l e , the s a m p l e c o l l e c t e d on Ju ly 31 c o n t a i n e d 14 \i\ic of a l p h a a c t i v i t y / l , 
5.6 pt/ic of u r a n i u m / l , and 3.5 \i\io of p l u t o n i u m / l . The t h o r i u m c o n c e n t r a t i o n 
w a s only 0.2 /-i/ic/l. T h i s pond is a l s o u s e d to s t o r e e x c e s s u n c o n t a m i n a t e d 
w a s t e w a t e r , and at t i m e s con t a in s only r a i n w a t e r . H o w e v e r , the b o t t o m of 
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the pond h a s a d s o r b e d c o n s i d e r a b l e ac t iv i ty f r o m c o n t a m i n a t e d w a t e r in 
the p a s t , s o s o m e of the a c t i v i t y found in the 1959 s a m p l e s m a y have been 
l e a c h e d f r o m the b o t t o m by u n c o n t a m i n a t e d w a s t e w a t e r or r a i n w a t e r 
p r e s e n t in the pond at the t i m e of s a m p l i n g . 

T A B L E XI 

N O N V O L A T I L E RADIOACTIVITY IN PONDS 
ON ANL SITE, 1959 

Date 
Collected 

March 13 

April 30 

May 28 

July 31 

September 30 

December 8 

Annual 
Summary 

No. of 
Samples 

3 
1^ 

2 
1^ 

2 
1^ 

1 
1^ 

2 

3 
1^ 

18 
13b 

Alpha Activity 
( f i | i c / l ) 

Max 

3.2 
3.8 

2.6 
6.7 

1.8 
6.3 

1.5 
14.0 

5.9 

3.5 
3.0 

14.Oa 

5.9 

Avg 

2.0 
-

2.4 
-

1.8 
-

-

-

3.3 

3.0 
-

3.6 
2.4 

B e t a Ac t iv i ty 
(l^Mc/l) 

Max 

134 
59.6 

90.2 
72.1 

40.0 
75.0 

20 .7 
78.0 

15.2 

15.6 
18.9 

134 
134 

Avg 

78 
-

85.5 
-

39.5 
-

-

-

11.8 

14.0 
-

49 
44 

S t o r a g e pond for c o n t a m i n a t e d w a s t e w a t e r . 

• 'Excluding s a m p l e s f r o m s t o r a g e pond. 

The b e t a a c t i v i t i e s in the ANL ponds w e r e up to t en t i m e s 
h i g h e r than n o r m a l d u r i n g the f i r s t p a r t of the y e a r as a r e s u l t of fa l lou t . 
B e t a a c t i v i t i e s in the p a s t have v a r i e d be tween 7 and 15 / i ^ c / l d u r i n g p e r i o d s 
of l i t t l e fa l lou t . By D e c e m b e r the b e t a a c t i v i t i e s had d e c r e a s e d to n e a r l y 
n o r m a l v a l u e s . S i m i l a r b e t a a c t i v i t i e s w e r e found t h r o u g h o u t the y e a r at 
s a m p l i n g l o c a t i o n s off the Argonne s i t e . The d e c r e a s e du r ing the y e a r fo l 
lowed the d e c r e a s e in fa l lout in a i r and r a i n . B e c a u s e of the l a r g e a m o u n t 
of fal lout e a r l y in the y e a r , the a v e r a g e be ta ac t i \ ' i ty , about 45 /-tfic/l, w a s 
about 20 fi^c/l h i g h e r than the a v e r a g e s for the p a s t s e v e r a l y e a r s . 
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T A B L E XV] 

RADIOACTIVITY IN B E D O F SAWMILL C R E E K , 1959 

L o c a t i o n 

At w a s t e w a t e r outfall 

10 y a r d s be low outfall 

20 y a r d s be low outfal l 

30 y a r d s be low outfall 

40 y a r d s below outfall 

20 y a r d s be low outfall 

20 y a r d s be low outfall 

Below outfal l , E a s t Bank 

Below outfa l l , 5 ft f rom E a s t Bank 

Below outfa l l , 5 ft f rom West Bank 

Below out fa l l . West Bank 

Above ANL Site 

Date 

May 20 

May 20 

May 20 

May 20 

May 20 

Jan . 28 

Nov. 18 

June 1 7 

June 1 7 

June 17 

June 17 

May 20 

M i c r o m i c r o c u r i e s p e r g r a m 

Alpha 

35 

30 

26 

14 

14 

87 

75 

47 

15 

37 

22 

26 

Be ta 

108 

93 

76 

72 

51 

147 

208 

61 

45 

226 

67 

122 

U 

10.8 

5.9 

3.3 

1.3 

1.0 

23.0 

31 7 

-

-

-

-

2.2 

Th 

0.64 

2.3 

1.2 

0.75 

0.55 

-

-

-

-

-

-

3.1 

Pu 

1.2 

1.3 

2.9 

0.30 

0.13 

18.2 

9 4 

-

-

-

-

<0.1 

S r ' ° 

<0 .4 

<0 .5 

<0 .4 

<0 .2 

<0 .4 

2.4 

1.6 

-

-

-

<0.2 

C s ' " 

-

-

-

-

-

8.1 

4.0 

-

-

-

-

-

T A B L E XVII 

RADIOACTIVITY IN S E L E C T E D B O T T O M SILT S A M P L E S , 1959 

L o c a t i o n 

Des P l a i n e s R i v e r , L e m o n t 
(below Sawmi l l C r e e k ) 

Des P l a i n e s R i v e r , L e m o n t 
(below Sawmi l l C r e e k ) 

Des P l a i n e s R i v e r , Willow S p r i n g s 
(above Sawmi l l C r e e k ) 

Des P l a i n e s R i v e r , Willow S p r i n g s 
(above S a w m i l l C r e e k ) 

DuPage R i v e r , N a p e r v i l l e 

DuPage R i v e r , Channahon 

McGinnis Slough, U.S. Rt. 45 
and 111. Rt. 7 

Lake Mich igan , 98th St . , Ch icago 

S t o r a g e Pond , ANL Site (lOM) 

Pond , ANL Site (3F) 

Pond, ANL Site (3F) 

Pond, ANL Site (I IG) 

C r e e k , ANL Site (13C) 

Date 

May 20 

Aug. 20 

May 20 

Sept . 29 

M a r . 13 

M a r . 13 

Sept . 30 

May 28 

M a r . 13 

M a r . 13 

Sept . 30 

May 17 

June 11 

Alpha 

23 

25 

23 

26 

94 

29 

25 

4 

485 

60 

30 

23 

27 

M i c r o m i c r o c u r i e s p 

Beta 

327 

198 

75 

231 

94 

195 

39 

28 

546 

81 

54 

69 

197 

U 

1.9 

1.3 

1.4 

2.6 

2.3 

1 .4 

2.5 

0.53 

23.4 

1 .2 

2.0 

2.1 

1 .5 

Th 

1.6 

-

1.3 

-

8.2 

-

2.0 

-

-

3.8 

<0.1 

1.8 

-

; r g r a m 

Pu 

<0.1 

-

<0.1 

<0.1 

-

<0.05 

-

272 

<0.05 

<0.1 

<0.1 

-

S r ' " 

0.45 

<0 .4 

0.23 

<0.3 

<3 

<2 

-

<0.04 

8.5 

-

-

<1.2 

0.45 

C s ' " 

-

2.7 

-

3.7 

-

-

-

-

49.6 

-

-

-

7.1 
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None of the a lpha a c t i v i t i e s was above n o r m a l . About o n e - t h i r d of the 
s a m p l e s c o n t a i n e d a b o v e - a v e r a g e c o n c e n t r a t i o n s of b e t a ac t i v i t y due to 
fa l lou t , and the high s a m p l e s w e r e about equa l ly d i s t r i b u t e d , on a p e r c e n t 
age b a s i s , above and be low Sawmi l l C r e e k . In t h o s e s a m p l e s con t a in ing 
n o r m a l a m o u n t s of b e t a a c t i v i t y , the a l p h a - t o - b e t a r a t i o w a s f a i r l y con 
s t a n t . H o w e v e r , u n u s u a l l y high be t a a c t i v i t i e s w e r e not a c c o m p a n i e d by 
h igh a lpha a c t i v i t i e s . If A r g o n n e w a s t e w a t e r had added s ign i f i can t ly to 
the a c t i v i t y of the Des P l a i n e s R i v e r b e d be low the C r e e k , h igh a lpha a s 
we l l a s h igh b e t a a c t i v i t i e s would be e x p e c t e d . All the r e s u l t s i n d i c a t e tha t 
S a w m i l l C r e e k had l i t t l e , if any , effect on the ac t iv i ty in the bed of the 
Des P l a i n e s R i v e r . 

The to ta l a c t i v i t i e s in ponds a.nd in a few d r a i n a g e d i t c h e s on 
the ANL s i t e a r e g iven in Tab le XVIII. 

T A B L E XVIII 

N O N V O L A T I L E RADIOACTIVITY IN B O T T O M SILT 
F R O M PONDS ON ANL S I T E , 1959 

Date 
C o l l e c t e d 

M a r c h 13 

A p r i l 3 0 

May 28 

J u n e 11 

Ju ly 31 

S e p t e m b e r 30 

D e c e m b e r 8 

Annual 
S u m m a r y 

No. of 
S a m p l e s 

3 
l a 

2 
I ^ 

2 
1^ 

3 

7 
1^ 

2 

4 
1^ 

28 
23b 

Alpha Ac t iv i ty 

(MMc/g) 

Max 

60 
485 

24 
486 

24 
473 

28 

28 
109 

30 

23 
505 

5 0 5 ^ 
60 

Avg 

35 
-

24 
-

22 
-

26 

25 
-

26 

21 
-

94 
25 

B e t a Ac t iv i t y 

(MMc/g) 

.Max 

151 
546 

215 
644 

66 
648 

197 

439 
145 

65 

117 
506 

648^ 

439 

Avg 

95 
-

142 
-

61 
-

187 

167 
-

60 

84 
-

192 
125 

^ S t o r a g e pond for c o n t a m i n a t e d w a s t e w a t e r -

° E x c l u d i n g s a m p l e s f r o m s t o r a g e pond. 
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S a m p l e s f r o m the s t o r a g e pond for c o n t a m i n a t e d w a s t e w a t e r c o n t a i n e d 
from; 4 to 20 t i m e s the n o r m a l c o n c e n t r a t i o n s of a lpha ac t i v i t y and 2 to 
8 t i m e s the n o r m a l b e t a a c t i v i t y . The s a m p l e c o l l e c t e d on M a r c h 13 was 
a n a l y z e d for u r a n i u m , p l u t o n i u m , Cs"^^, and Sr^°, and a b n o r m a l l y l a r g e 
a m o u n t s of t h e s e a c t i v i t i e s w e r e found. The l a r g e a m o u n t of a c t i v i t y in 
the b e d of t h i s pond had a c c u m u l a t e d over a p e r i o d of y e a r s f r o m the con
t a m i n a t e d w a t e r s t o r e d at i n t e r v a l s in the pond. 

S a m p l e s w e r e c o l l e c t e d on June 11 , Ju ly 3 1 , and D e c e m b e r 8, 
f r o m a d r a i n a g e d i tch at l o c a t i o n 13G tha t c a r r i e s s c r u b b i n g w a t e r fronn a 
b u r n e r u s e d for d i s p o s a l of m e t a l l i c s o d i u m . Both i nac t i ve and n e u t r o n -
i r r a d i a t e d s o d i u m is b u r n e d in th i s e q u i p m e n t , but c o n t a m i n a t e d s c r u b w a t e r 
i s not knowing ly d i s c h a r g e d to the d i t ch . None of the s a m p l e s c o n t a i n e d 
d e t e c t a b l e a m o u n t s of Na^^ or Na^*. The a lpha a c t i v i t i e s w e r e a l l n o r m a l , 
and s o m e s a m p l e s c o n t a i n e d a p p r e c i a b l e c o n c e n t r a t i o n s of f i s s i o n p r o d u c t s , 
p r e s u m i a b l y f r o m fa l lou t . 

One s a m p l e c o l l e c t e d on M a r c h 13, f r o m a pond n e a r the s o u t h e r n 
edge of the ANL s i t e ( loca t ion 3F) con ta ined 60 iiu.c of a lpha a c t i v i t y p e r 
g r a m , about twice the n o r m a l c o n c e n t r a t i o n . The b e t a a c t i v i t y , 81 ^fi c / g , 
was only s l i gh t l y above n o r m a l . Addi t iona l a n a l y s e s p e r f o r m e d on th i s 
s a m p l e ( see T a b l e XVII on page 38) showed tha t it c o n t a i n e d a n o r m a l u r a 
n i u m c o n c e n t r a t i o n but about twice the n o r m a l t h o r i u m c o n c e n t r a t i o n . 
S i m i l a r r e s u l t s w e r e o b t a i n e d for a s a m p l e c o l l e c t e d on M a r c h 13 f r o m the 
D u P a g e R i v e r at N a p e r v i l l e . In th i s s a m p l e the a lpha a c t i v i t y (94 /-i;-ic/g) 
was about t h r e e t i m e s the n o r m a l va lue and the t h o r i u m c o n c e n t r a t i o n 
(8.2 ;j.;.:c/g) about four t i m e s n o r m a l . Growth c u r v e s of the t h o r i u m s e p 
a r a t e d f r o m t h e s e s a m p l e s i n d i c a t e d tha t the t h o r i u m c o n s i s t e d p r i m a r i l y 
of Th"^^" and i t s d a u g h t e r Th^^*. In both c a s e s the t h o r i u m p r o b a b l y o c c u r s 
n a t u r a l l y . The i n c r e a s e d t h o r i u m c o n c e n t r a t i o n s a p p a r e n t l y a r e l o c a l i z e d , 
s i n c e o t h e r s a m p l e s f r o m the s a m e beds c o n t a i n e d n o r m a l a m o u n t s of 
t h o r i u m . 

E x c e p t for the s t o r a g e l agoon and the pond at l o c a t i o n 3 F , the 
a l p h a a c t i v i t i e s in s a m p l e s c o l l e c t e d on the ANL s i t e w e r e in the n o r m a l 
r a n g e . The a v e r a g e v a l u e , 25 /ijUca/g, was s i m i l a r to the a l p h a a c t i v i t i e s 
found off the s i t e . The a v e r a g e b e t a ac t i v i t y , 125 y , i c / g , w a s about 30 ,Lt/ic/g 
h i g h e r than the a v e r a g e a c t i v i t y found n e a r ANL in 1959 and 25 to 60 ,u/ic/g 
h i g h e r t h a n the y e a r l y a v e r a g e s found on the s i t e p r i o r to 1959- T h i s w a s 
due to i n c r e a s e d a m o u n t s of fa l lout a c t i v i t y ; excep t for the s t o r a g e l agoon 
t h e r e was no i n d i c a t i o n tha t the o n - s i t e s a m p l e s c o n t a i n e d s ign i f i can t 
a m o u n t s of a c t i v i t y f r o m A r g o n n e o p e r a t i o n s . The r e l a t i v e a m o u n t s of 
f i s s i o n p r o d u c t s of d i f fe ren t h a l f - l i v e s w e r e the s a m e in s a m p l e s c o l l e c t e d 
on and off the s i t e at the s a m e t i m e , i nd i ca t ing that the a g e s of the f i s s i o n 
p r o d u c t s w e r e the s a m e . 

The to t a l a c t i v i t i e s in b o t t o m s i l t c o l l e c t e d wi th in 25 m i l e s of 
ANL a r e l i s t e d in T a b l e XIX and s u m m a r i z e d in T a b l e XX. 
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TABLE XXVIIl 

NONVOLATILE RADIOACTIVITY IN BED OF SAWMILL CREEK 

Distance Downstream 
from Waste Water 

Outfall (yards) 

0 
10 
20 
30 
40 
50 
60 

100 
135 
155 
220 
260 
295 
310 
335 

Alpha Activity (pc/g) 

Nov. 14, I960 

19 
209 

82 
63 
17 

242 
247 

20 
19 

197 
20 
78 
38 
29 
26 

Oct. 27, 1961 

20 
28 
30 
16 
12 
23 
27 
10 
23 
14 
16 

9 
14 
25 
21 

Beta Activity (pc/g) 

Nov. 14, I960 

46 
502 
197 
123 
46 

479 
439 

42 
45 

250 
38 

109 
66 
47 
42 

Oct. 27, 1961 

51 
45 
41 
34 
24 
44 
41 
Zl 
61 
28 
32 
23 
28 
46 
44 

The same nuclides added to the creek in Argonne waste water con
tributed to the increased activity in below-outfall bottom silt samples , as 
shown in Table XXIV. Normal concentrat ions of uranium and thorium in 
bottom silt from the Chicago a r ea a re 1-3 pc/g based on previous analyses . 
The plutonium, s t ront ium-90, and cesium-137 contents of bottom silt co
le c ted in 1959 from the Chicago a r ea were < 0.1, 0.2-0.5, and 2-4 pc/g , 
respect ively. Since the amount of fallout decreased sharply in I960, 
these plutonium, s t ront ium-90, and cesium-137 concentrations may be 
considered as present in the I960 samples due to fallout. Thus, concentra
tions in excess of those given above were derived from Argonne waste 
water , and, as shown in Table XXIX, samples containing abnormally high 
alpha and beta act ivi t ies also contained high concentrations of these 
nuclides. 

TABLE TTTTY 

Location 

Sawmill Creek, 10 yards below outfall 
Sawmill Creek, 10 yards below outfall 
Sawmill Creek. 80 yards below outfall 
Sawmill Creek, 155 yardsbelowouKall 
Sawmill Creek. 295 yards below outfall 
Des Plaines River. Lemont (below 

Sawmill Creek) 
Illinois River. Morris 
Lake Calumet. Chicago 
Storage Lagoon, ANI 

RADIOACTIVITY (pc/g) IN SELECTED BOTTOfvl SILT S m P l l S 

Date 

September 7 
November l i 
November \ i 
tijvember 14 
November 14 

April 6 

April 28 
November 17 
November 21 

Alpha 

50 
209 
247 
197 
38 
37 

19 
32 

242 

Beta 

173 
502 
493 
250 
66 
65 

35 
65 

775 

Uranium 

11 
49 
40 
26 
3.6 
2.3 

1.1 
31 

25 

Thorium 

-
11 

-
-

0.85 

-
-

. 1960 

Plutonium 

-
20 

-
12 
2.7 

-

-

Strontium-90 

2.7 
3.9 
2.2 

<0.2 

-

-
-

Ce5ium-137 

5.4 
2.7 
1.7 
1.6 

'.to 
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Bottom silt from Sawmill Creek above the site contained normal 
alpha and beta act ivi t ies . Previous annual averages , 22-29 pccx/g and 
60-93 pc/3/g, were s imi lar to those in I960 and 1961. Increases in the 
fall of 1961 due to fallout were small . Total alpha and beta activit ies in 
the Des Plaines River samples were in the normal range except during 
the last three months of 1961, when increases in beta activity due to r e 
cently produced fallout were detected. Differences between the two loca
tions occur red in both directions in a random manner and could not be 
at t r ibuted to activity entering the r iver from Sawmill Creek. Thus, the 
sample collected on April 6, I960, below Sawmill Creek contained 
37 p c a / g , slightly higher than the usual alpha activity. However, the 
uranium content (2.3 pc/g) was in the normal range, plutonium and 
thorium were not detected, and the ratio of alpha activity to uranium con
centrat ion was normal . In addition, the sample contained normal amounts 
of beta activity, and since Sawmill Creek samples containing alpha activity 
from Argonne waste water have also contained elevated beta act ivi t ies , 
Des Plaines River samples should behave s imilar ly . The radioactivity 
in the April 6 Des Plaines River sample must , therefore , be considered 
normal . The high beta act ivi t ies in October and December samples were 
due to above-normal amounts of fallout at the par t icu lar locations 
sampled. These samples contained the same fission products found in 
air during this period. 

Table XXX gives the total activit ies found in other ponds and 
s t r eams on the ANL si te . Abnormally high act ivi t ies were consistently 
found in samples from the s torage lagoon for contaminated waste water . 

TABLE XXX 

NONVOLATILE RADIOACTIVITY IN BOTTOM SILT FROM 
OTHER PONDS AND STREAMS ON ANL SITE, 1960-61 

Date Collected 

April 29, I960 

July 28, i960 

September 30, I960 

November 21, I960 

August 29, 1961 

September 22, 1961 

Summary 

No. of 
Samples 

3 
2^ 

3 

2 

4 
3b 

3 

4 

19 

' ' 

Alpha Activity (pc/g) 

Max 

325^ 
26 

26 

28 

242^ 
23 

30 

46 

325^ 
46 

Av 

124 
24 

25 

25 

77 
22 

29 

31 

53 
26 

Beta Activity (pc/g) 

Max 

392a 

75 

54 

63 

775a 

48 

54 

58 

775 
75 

Av 

179 
73 

48 

58 

228 
46 

51 

47 

108 
52 

^Sample collected from storage lagoon tor contaminated waste water. 

Excluding samples collected from storage lagoon. 
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E. Surface Soil 

The to ta l a c t i v i t i e s in so i l on the ANL si te du r ing I960 and 1961 
a r e g iven in Tab le XXXV. N o r m a l a c t i v i t i e s r ange f r o m a p p r o x i m a t e l y 10 
to 30 p c / g for a lpha ac t i v i t y and f r o m 20 to 80 p c / g for b e t a ac t iv i ty . The 
l o w e r v a l u e s a r e g e n e r a l l y e n c o u n t e r e d in sandy so i l s whi le so i l s con ta in 
ing c lay and l o a m a r e m o r e a c t i v e . As i n d i c a t e d in the t a b l e , a b n o r m a l l y 
h igh a c t i v i t i e s w e r e p r e s e n t in s a m p l e s co l l e c t ed n e a r a u r a n i u m - s t o r a g e 
shed and n e a r the s t o r a g e l agoon for c o n t a m i n a t e d w a s t e w a t e r . T h e s e 
a c t i v i t i e s r e s u l t f r om the u s e m a d e of t h e s e a r e a s . 

TABLE XXXV 

NONVOLATILE RADIOACTIVITY IN SURFACE 
SOIL ON ANL SITE, 1960-61 

Date 
Co l l ec t ed 

A p r i l 29, I960 
Ju ly 26, I960 
J u l y 28, I960 
Augus t 16, 19o0 
Augus t 19, I960 
O c t o b e r 3, I960 
N o v e m b e r 2 1 , 1960 

1960 
S u m m a r y 

M a r c h 10, 196J 
M a r c h 29, 1961 
M a r c h 30, 1961 
May 11, 1961 
June 23, 1961 
Augus t 29, 1961 
S e p t e m b e r 22, 1961 
1961 
S u m m a r y 

No. of 
S a m p l e s 

3 
IZa 

1 
8b 

i c 

12C 

6 
i c 

44 
3 l d 

4 

5 

11 
4 
5a 

9 
2 

4 0 

Alpha Act ivi ty 
(pc /g) 

Ma.x 

24 

6100 
25 

26 

31 

47 

28 
74 

6100 
47 

38 
31 

27 
32 
40 
41C 

2 5 
4 1 

Av 

20 

606 
-

22 

26 

22 

-

187 
24 

27 
27 
23 

23 
26 
26 
23 

25 

Beta Act iv i ty 
(pc /g ) 

M a x 

69 
4340 

61 

81 

55 

82 

55 

2 4 8 

4340 
82 

70 
70 

62 
54 

91 
7 5 
62 

86 

Av 

57 

4 8 3 
-

54 
-

55 

47 

-

178 

53 

57 
62 

53 
4 5 

63 
56 

56 

56 

^ C o l l e c t e d n e a r u r a n i u m - s t o r a g e shed . 
bCo l l ec t ed n e a r EBWR and C P - 5 R e a c t o r Bu i ld ings . 
c C o l l e c t e d n e a r s t o r a g e lagoon for c o n t a m i n a t e d w a s t e w a t e r . 
QExcluding u r a n i u m - s t o r a g e a r e a and N o v e m b e r 21 s a m p l e f r o m lagoon a r e a . 

Addi t ional a n a l y s e s c o n f i r m e d the p r e s e n c e of u r a n i u m in soi l c o l 
l e c t e d n e a r the s t o r a g e shed . Sur face soi l in the Chicago a r e a n o r m a l l y 
con t a in s about 2 pc of u r a n i u m p e r g r a m , whi le the u r a n i u m conten t of the 
so i l n e a r the s t o r a g e shed r a n g e d f rom n o r m a l a m o u n t s to about 6OOO p c / g 
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A b n o r m a l u r a n i u m c o n c e n t r a t i o n s w e r e d e t e c t e d up to 75 ft f r o m the shed, 
an i n c r e a s e o v e r the 40-f t r a d i u s of c o n t a m i n a t i o n found e a r l i e r . 

The a b n o r m a l l y high a c t i v i t i e s in soi l c o l l e c t e d n e a r the s t o r a g e 
l agoon w e r e due to the s a m e n u c l i d e s added to S a w m i l l C r e e k in Argonne 
w a s t e w a t e r . The c o n t a m i n a t i o n w a s confined to an a r e a tha t c a r r i e s o v e r 
flow l agoon w a t e r to Sawmi l l C r e e k . At o the r l o c a t i o n s n e a r the lagoon 
the so i l a c t i v i t i e s w e r e n o r m a l . ) 

I o d i n e - 1 3 1 w a s d e t e c t e d in s u r f a c e soi l c o l l e c t e d n e a r the bui lding 
f r o m w h i c h the bulk of the iodine w a s r e l e a s e d du r ing F e b r u a r y and M a r c h 
1961 . T h i s r e l e a s e , and the r e s u l t i n g a i r b o r n e i o d i n e - 1 3 1 c o n c e n t r a t i o n s , 
a r e d i s c u s s e d in Sec t ion I I -A . The r ad io iod ine c o n c e n t r a t i o n s in so i l 
r a n g e d f r o m l e s s than 0.3 to 104 p c / g at the t i m e of c o l l e c t i o n , M a r c h 29-30 . 
The r e s u l t s a r e t a b u l a t e d in Sec t ion F in o r d e r to c o m p a r e t h e m with the 
c o n c e n t r a t i o n s in g r a s s c o l l e c t e d at the s a m e t i m e . The p r e s e n c e of 
i o d i n e - 1 3 1 is not a p p a r e n t f r o m the r e s u l t s g iven in T a b l e XXXV s ince 
t h e s e a c t i v i t i e s w e r e d e t e r m i n e d a f t e r the s a m p l e s w e r e d r i e d at 110°C. 
Dry ing for s e v e r a l h o u r s a t th i s t e m p e r a t u r e r e m o v e d e s s e n t i a l l y a l l of 
the i o d i n e - 1 3 1 . The i o d i n e - 1 3 1 c o n c e n t r a t i o n s w e r e d e t e r m i n e d on s e p a 
r a t e , u n d r i e d p o r t i o n s of the s a m p l e s . 

O t h e r s a m p l e s c o l l e c t e d on the ANL s i te d u r i n g I960 and 1961 c o n 
t a ined n o r m a l a m o u n t s of a c t i v i t y . Recen t fa l lout a c t i v i t y w a s not a p p a r e h t 
in the s a m p l e s c o l l e c t e d on S e p t e m b e r 22 , 1961. 

The t o t a l a c t i v i t i e s in so i l c o l l e c t e d wi th in 25 m i l e s of the ANL s i t e 
a r e g iven in T a b l e XXXVI. The a v e r a g e a lpha a c t i v i t y , about 20 p c / g , w a s 
n o r m a l , and the a v e r a g e be t a a c t i v i t y , about 50 p c / g , w a s v e r y s i m i l a r to 
tha t found in o t h e r y e a r s w h e n fa l lout ac t i v i t y w a s low. 

S e v e r a l s a m p l e s w e r e a n a l y z e d for u r a n i u m , p l u t o n i u m , and t h o r i u m . 
The u r a n i u m con ten t v a r i e d f r o m 1.7 to 2.2 p c / g and t h o r i u m c o n c e n t r a t i o n s 
r a n g e d f r o m 0.016 to 0.021 p c / g . T h e s e v a l u e s a r e s i m i l a r to t hose o b 
t a ined in o t h e r y e a r s . P l u t o n i u m c o n c e n t r a t i o n s w e r e b e t w e e n 0.03 and 
0.05 p c / g , and a r e a t t r i b u t e d to fa l lout . 

The t o t a l a c t i v i t i e s in s a m p l e s c o l l e c t e d f r o m the r e f e r e n c e s i t e s 
a r e g i v e n in T a b l e XXXVII. The r e s u l t s w e r e v e r y s i m i l a r to t h o s e o b t a i n e d 
e a r l i e r . As w a s no ted for the o n - s i t e s a m p l e s , the t o t a l be t a a c t i v i t i e s in 
the o f f - s i t e s a m p l e s c o l l e c t e d a f t e r S e p t e m b e r 1961 did not show any s i g 
n i f i can t i n c r e a s e f r o m the a t m o s p h e r i c n u c l e a r t e s t i n g d u r i n g th i s p e r i o d . 
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J . Ground Water 

The Laboratory domestic water Is provided by four wells which are des

cr ibed i n Section I .E . and the locat ions are shown i n Figure 1 . Samples 

from each wel l were co l lec ted quar ter ly at the wel l head and analyzed for 

several types of r a d i o a c t i v i t y . The 1985 resu l ts are in Table 1 1 . In add i 

t i on to the wel l water samples, one tap water sample was co l lec ted and the 

resu l t s are also i n Table 11 . 

Since the Laboratory i s a "non-cowmunity water system", the EPA 

standards for t h i s type of system apply. For the nucl ides measured i n 

Table 11 , the fo l lowing l i m i t s are establ ished: 

Gross alpha p a r t i c l e a c t i v i t y 

Gross beta p a r t i c l e a c t i v i t y 

Hydrogen-3 

Strontium-90 

Radium-226 

15 pCi/L (10~^ pCi/mL) 

15 pCi/L (10~^ pCi/mL) 

2 X 10^ pCi/L (10~^ pCi/mL) 

8 pCi/L (10~^ pCi/mL) 

5 pCi/L (10~^ pCi/mL) 

The uranium resu l t s would be covered by the gross alpha standard. Inspec

t i on of Table 11 ind icates that a l l measurements are well wi th in the EPA 

dr ink ing water standards. This program i s being conducted to demonstrate 

the Laboratory's compliance with the EPA dr ink ing water regulat ions. 

Wells 1 and 2 had measurable levels of hydrogen-3 at various times dur

ing the year, although the average concentration was only 1% of the EPA 

Standard. I t i s speculated that the source of the hydrogen-3 was from 

l i q u i d wastes that were placed in holding ponds in the sewage treatment 

area (Location lOM i n Figure 1) i n the 1950's. The t r i t i a t e d water m i 

grated down through the s o i l to the dolomite, and was drawn i n to the wel ls . 

Well 1 , which i s about 200 m north of the treatment area, had higher hydro

gen-3 concentrations than Well 2, which i s about 300 m from the treatment 

area. Although the normal subsurface water f low gradient i s i n the south 

d i r e c t i o n , the cone of depression created by the pumping on these wells 

would overpower the normal pa t te rn . The holding ponds have not been used 

for a number of years. Two hydrogen-3 resu l t s from Well 3 were very 
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TABLE 11 

Radioactivity in WL Domestic Wells, 1985 

(Concentrations in 10 iiCi/mL) 

Type of 
A c t i v i t y 

Alpha 
(nonvo la t i le ) 

Beta 
(nonvo la t i le ) 

Hydrogen-3 

Strontium-90 

Radium-226 

Uranium-234 

Uranium-238 

Location 

Well 
Well 
Well 
Well 
Tap 

Well 
Well 
Well 
Well 
Tap 

Well 
Well 
Well 
Well 
Tap 

Well 
Well 
Well 
Well 
Tap 

Well 
Well 
Well 
Well 
Tap 

Well 
Well 
Well 
Well 
Tap 

Well 
Well 
Well 
Well 
Tap 

#1 
#2 
/ J 
#4 

# i 
f 2 
#J 
#4 

# i 
#2 
f3 
#4 

# i 
*2 
*3 
#4 

#1 
#2 
#3 
#4 

t l 
§2 
*3 
#4 

n 
*2 
*3 
*A 

No. of 
Samples 

4 
4 

Avg. 

4.1 + 1.0 
4.0 + 1.1 
3.0 7 0.5 
2.5 I 1.3 

-

7.8 + 1.6 
6.7 + 0.9 
6.4 7 1.2 
5.9 I 2.2 

-

220 + 41 
161 + 130 
111 7 15 

Z 
-

, 1 

— 
— 
— 
-

_ 
— 
— 
-
-

— 
_ 
-
-

.. 
— 
— 
— 

Min. 

2.9 
2.8 
2.4 
1.8 

-

6.3 
5.6 
5.1 
4.1 

-

181 
< 100 
< 100 

— 
-

^ 
— 
— 
— 
-

_ 
_ 
_ 
-

.. 
_ 
_ 
-

., 

. 
_ 
-

Max. 

5.0 
5.2 
3.4 
3.6 
0.4 

9.6 
7.6 
7.6 
7.1 
5.1 

257 
333 
125 

< 100 
114 

< 0.25 
< 0.25 
< 0.25 
< 0.25 
< 0.25 

1.27 
1.01 
0.72 
0.76 
0.12 

0.23 
0.18 
0.26 
0.12 
0.06 

0.16 
0.17 
0.18 
0.12 
0.15 
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' s l igh t l y above the detection l i m i t , but these are considered to be within 

the normal flLK:tuation range for the measurement of hydrogen-3 in water. 




